Delta elk-1, a variant of elk-1, fails to interact with the serum response factor and binds to DNA with modulated specificity.
The ets oncogene superfamily codes for a family of transcriptional factors that are involved in gene regulation not only by autonomous DNA binding but also by indirect DNA binding through interaction with cellular factors. We have previously shown that a member of this superfamily, elk-1, is a sequence specific transcriptional activator, which forms a serum response factor (SRF) dependent ternary complex with serum response element (SRE) similar to p62TCF. We describe here an alternatively spliced variant of elk-1 named delta elk-1, which has lost the SRF interaction domain, negative regulatory DNA binding domain, and part of the elk-1 DNA binding domain. This variant elk-1 protein has lost the capacity to form a SRF dependent ternary complex with SRE and to activate fos transcription. Since this splice variant lacks part of the ets DNA binding domain, it binds to DNA with a specificity that is different from that of the full length elk-1 protein. Therefore differential splicing within the DNA binding and protein-protein interaction domains of transcriptional factors can generate proteins with modulated DNA binding specificities and transcriptional regulation. Thus it is conceivable that variant elk-1 might function by competing for some of the elk-1 target sequences (like SRE) and thereby block the transcriptional activation of fos by SRF and elk-1. Alternately, variant elk-1 protein may be the repressor, recruited by the SRE bound SRF for c-fos repression, or it may have an altogether different function. Therefore, elk-1 appears to fall in the category of genes that encode activators and repressors through the mechanism of differential splicing.